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An insole with fabric 



Tlie present mveatioa relates to an iz^ole &r footwear as described in the preamble of 
claim 1 

5 

The soles are intended for the relief of the foot, in particular the sole of the foot, by 
pressure equalisation, as pain in the foot and the sole of the foot is most cases is 
caused by concentration of pressure. Knovoi soles use liquid contained in one or more 
caviti^ The pressure of the contained liquid is approximately constant^ and the soles 
10 will then allocate the pressure from the foot over a larger area, wh»eby pain in the 
foot or the sole of the foot is reduced. Howev^, it is known that many kinds of mate- 
rial during constant load even bdow the jaeld point show permanent cold flow or 
creep. 

15 The soles also have the disadvantage, that they cold flow or creep due to the continue- 
ing load, to which the soles are exposed. Thereby, the inner volume of the cavities 
increases so that the pressure-equalising effect is reduced and, along with that, the pain 
relieving effecL Furthemiore, the temperature in footwear is between 20^*0 and 4(rC, 
in which temperature range, the used plastic foils show a relatively large coeffideait of 

20 expension for heat and a relatively large change of elasticity. As a result, the relief 
decreases as the sole gets warmer. 

DE 40 01 542 describes such a sole, whare the cavities are filled with a gas. By using 
a gas, a higher degree of shock absorption and/or continueing pressure equalisation is 

23 obtained, but the gas is more volatile than a liquid- Therfore, it is important that those 
foils which are used in such a sole have a sufflcietU low penneability for the used gas. 
To decrease the peraieability and at the same time to increase the strength with regard 
to creep, the possibility of incorporating a film o£ for example, polyethylene or polyu- 
rcthane in the foils forming die cavities is described. This increases partly the imper- 

30 meability of the foils and partly tiie strength with regard to creep. The strength with 
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regard to creep comes about by fonnatian of a chemical coupling between the plastic 
making up the foil and the fiHn contained in the foils. 

It is a disadvantage that it is necessary to enclose the fihn in the foils, and for cavities 
5 filled with gas^ difiuaion of die gas is a much bigger problem than creep. Hie selection 
of material for the film and the way the fihn is enclosed in the foils is, tber^re, pri- 
marily directed towards the purpose of increasing the impemieability rather than in- 
creasing the strength with regard to creep. This influences the selection of material, die 
selection of technique for joining the film and the foil, and the choice that the film is 
1 0 enclosed in the foils. 

According to prior art, insoles are ko\m to be covered witti different kind of fiteic 
However, the function of tiiis kind of coverage, as for instance described in US-patents 
no. 5 067 255, no. 4 017 931, and no. 5 025 575 is to ino^ase fee comfort From US- 
15 patent no. 3 703 169, an insole is known with an upper layer that is bonded to the in* 
sole by means of an adhesive. The upper layer is formed of a material to facilitate the 
easy insertion of the wearer's foot into the shoe. The fthric coveis described in ftieses 
patents have no described influence on the stability of the insoles, 

20 From US-patent 4 906 502, a preasiaised insole is known, where the insole is 
equipped with a fabric inside the insole to maintain the planar structure of the pressur- 
ised insole. However, the febric does not prevent creqj of the outer covering. 

It is the object of the present invention to provide an insole that is primarily intended 
25 for cavities filled with liquid, and where the str<aigth wiA regard to creep of the foils 
is essentially higher than for known soles, irrespective of whether they are intended 
for liquids, gasses or gels. 



accomplished ^ith an insole as described in the characterising part of 
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An insole, where the 6)Us are equipped with a fehric instead of discrete Sbxes and 
where the joining is done mechanically, implies that it is possible to U3id«take a jffe- 
cise increment of the mechanical atrengtb of the foils by selection of specific mf»Wa)c 
and specific textures of the fabric, and also by selection of a certain arientatioii of the 
febric in connection with the foil and in connection with the finally &faricated sole. 

The selection of febric depends primarily on the tensile strength of the fibres in the 
febric because the strength of the foil joined with the febric among other fectors de^ 
pends on the xeoaile stmaglh of die fibres. The selection of the fabric can also, or to- 
getho- with, d<^end on the want to increase the fiiction between the sole and the inside 
of the footwear and the want to decrease the friction between the sole and the foot in 
the footwear. Increase of the ftiction between the fabric on the bottom foil and the 
inside of the footwear results in a much better securing of the sole in the footwear than 
if the ftiction was due to tbe bottom foil and the footwear. Decrease of the fiiction 
betwc^ the febric on the top foil and the foot results in an easio- gliding of the foot on 
the sole, which reduces the fiictional heat, which arises fiom running or walking. 

The invention will hereafter be described more detailed wi^ reference to the accom- 
panying drawing that shows a sectional view of an embodiment of an tnsole according 
to the invention* 



The sole comprises a top foil 1 and a bottom foil 2. The top foil 1 and the bottom foil 
2 are joined along the edge region 3, and between the top foil and £he bottcwn foil a 
cavity 4 is fanned. The cavity is filled with liquid 5, for example water. The cavity 4 
can also be filled with a gel, and also other liquids than water can be contained in the 
cavity 4. In the shown embodiment, the top foil I as well as the bottom foil 2 are 
equiK>ed with febrics 6, 7. The febrics 6, 7 are joined with the foils 1, 2 so that the 
febrics 6, 7 extend on an outer side 8, 9 of the foils 1, 2. Underneath the sole, the bot- 
tom 10 of a focrtwear is shown, and above the sole, a foot 11 with a sock 12 or a 
stocking is shown. 
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The febrics 6, 7 are joined with the foils 1, 2, preferentially with the fibres 13, 14 in 
the fiabrics 6, 7 situa t ed outside an outer side of the foils. The felwics 6, 7 are in the 
shown embodimeat joined with the foils li 2 by placing a film adhesive between ttie 
outer side of the foils 1, 2 and the febrics 6, 7. ITie joining is done before the foils I, 2 
are jomed to form the sole. 

The joining can also be done in a way that the febrics 6» 7 are partly enclosed in the 
foils 6, 7. The fabrics 6, 7 are, thus, joined with the foils 1, 2 by heating the foils 1 , 2 
whereafter the fabrics 6, 7 are pressed partly into the foils 1, 2. In an alternative em- 
bodiment, however, the febrics 6, 7 can be joined such that the febrics are entirely 
enclosed in the foils 1,2* The fabrics are, thus, joined with the foils 1, 2 by heating the 
foils 1, 2 whereafter the fabrics 6, 7 are pressed entirely into the foils 1, 2. 

The foils I, 2 are made fi*om plastic. Joining of the foils 1, 2 along the edge region is 
accomplished by hot welding or high firequency welding where the top foil 1 and the 
bottom foil 2 are pressed together along the edge region 3 at tiie same time. By the 
welding, a bead 15 is fbnned extending inwards into tiie cavity 4. The bead 15 is 
formed because the material floats inwards at die location where the welding and the 
pressing takes place. When liquid 5 or gd subsequently is filled in between the top 
foU 1 and the bottom foil 2, the cavity 4 is formed. 

By the formation of the cavity 4, the top foil 1 gets stretched. The thickness t of the 
material along that part of the top foE I, which extend in the near vicinity of and from 
the welding has a thickness which is smaller rhan the thickness T of the material in tte 
rMiaimng part of the top foil L Under load, there is, along that part of the top foil 
which is stretched, a risk for breakage as a result of creep that can occur in that part, 
where the strength of the top foil is decreased because of the smaller material thick- 
ness t 

The fabrics 6, 7 can be of any kind of febric with fibres 13, 14. The febrics 6, 7 can be 
made of synthetic materials as polyester or of natural materials as cotton, or a mixture 
of fibres of differrat materials. Furthermore, the febrics 6. 7 can be woven febrics. 
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knitted fabrics, or non-woven febrics. As mentioned, the febrics 6, 7, extend outside 
the outer sides 8, 9 of the finis 1, 2. 

The febrics 6, 7 are selected due to given mechanical and physical characteristics. 
Primaiily, it is important that the fibres 13, 14 in the fabrics 6. 7 and the febrics 6, 7 
themselves in the plane of the febrics 6, 7 have a tensile strength which is higher than 
the comparable tensile strength of the foils 1 , 2 so to ensure a reduction or elimination 
of creep. Secondarily, the fehrics 6, 7 are selected to make allowance for needs and 
wants for fiictinn, moisture absorption and other fectors in connection with comlbrt 
for the foot Thus, the fabric 14 in the bottom foil 2 is selected secondarily to provide 
a high mcdonal coefBdent between that part of the fabric that extends outside the 
bottom foil 2 and the bottom 10 of the foot wear. The fabric 13 in the top foil 2 on the 
other hand is selected secondarily to provide e low fiictional coefficient between that 
part of the febric 13 which extends oncside the topfoil 1 and the foot 1 1 . 

The foot 11 is normally furnished with an article clothing as, for example, a cotton 
sodc or a nylon. The fabric 13 and the material of v(*ich the febric B is made is, 
therefore, selected based on the want of a low factional ooefSdcnt in connectiou with 
conventional textile uaed for socks and stockings. Fuxthennoie, the fabric 13 on the 
top foil 1 can be impregnated with a fungicide to reduce the risk for epidermophytosis. 

The invention is described above with reference to a sectional view of a sole according 
to the mvention. The sectionel view is only a schematic picture of a section through a 
sole in as much as other soles according to the invention could look dififerent depend- 
ing on where in the sole the section is made. Also, the configurauon of the cavity 4 
and the distribution of eventual further cavities can imply that the sectional view is 
different at other locations in the sole or in other soles. Furthermore, it can occur for 
some sections, that there is no cavity along that section, which also is dependent on, 
where in the sole the section is located. It is also possible to produce soles with one or 
more intennediate foils placed between the top foU and the bottom foil and eventually 
provided with fabrics. It is possible to provide only the top foil, only die intermediate 
foil, or only the bottom foil with fiibric. 
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Furthennore, it is possible to provide the foils I, 2 with several febrics with differeot 
mechanical and physical characteristics to selectively make allowance for ptxmarily 
the strength of the fibres 13, 14 and toe febrics 6, 7 and secondarily the ftictional co- 
5 efficient between the fibres, ihe fabrics, die bottom of the footwear, the sock and/or 
the foot This can in^ly that at least two fabrics with difFerCTt fibres or diffeent 
weaves are used ia the same foil or, respectively, in fee top foil or bottom foa In this 
case, one fabric completely contained in the foil can be provided causing strength and 
a second fabric, which, as shown, is found at the outer side 8, 9, of the foils or is only 
10 partly containefi in the foils 1, 2, concerns the frictional coefficieat at the bottom of 
the footwear, respectivley the foot, eventually with sock or stockiDg. 
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